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An initial task in developing a data dictionary is to inventory and describe
existing data within the Division. The inventory process will reveal
existin~ data flows (sources and destinations), redundant data, and
inconsIstent descriptions of data. Inconsistencies must be resolved when
identified. Agreed-upon decisions must be incorporated into the existing
data systems during their next upgrade.

A DOW data dictionary should be developed consistent with department
standards. This dictionary will catalog and describe all data elements
used by DOW staff. The catalog should identify data systems which use
each data element, who has primary responsibility for maintaining each
data element, and how staff use the data. This activity will help ensure
compatibility among data systems.

Implementation Task: Develop data dictionary.

Lead Responsibility: WIS Unit Supervisor

Others Involved: IS Steering Committee, Topical Data
Specialists

Timing: By January 1, 1993

d. GIS

GIS will play an important role in comprehensive data management and
the Division should remain committed to the development of GIS
applications. Implementation of. LCMR projects should be continued
and should become catalysts for GIS application development. Many
groups are beginning to develop GIS projects and DOW needs to be a
proactive partner to ensure compatibility and integration.

Implementation Task: Establish a work group to assist GIS
Project Leaders. .,This group should explore future funding
options for maintenance of existing GIS data sets and
developing new applications. A second task is to identify
DOW's approach in integrating and assuring compatibility of
DOW's GIS activities with other DNR disciplines and
agencies.

Lead Responsibility:
Supervisor

GIS Project Leaders/WIS Unit

Timing: Initiate by October 1, 1992.
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e. Image Processing
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Image processing holds tremendous potential for the Division, but the
cost is prohibitive at the present time. A department-wide initiative
would result in cost savings, particularly with respect to hardware, AS/400
mass storage capacity, and telecommunications facilities for field office
access to the AS/400. DOW should pursue image processing and support
any Department change level requests.

D. HARDWARE AND SOFlVVARE

1. 1995 Vision

All DOW staff will have the necessary "tools" to do their job. The physical
communications network will be available for DOW staff to access DNR and
DOW data systems.

2. Recommendations and Implementation Tasks

a. Hardware and Software Purchases

All software used by DOW staff must be legal. After legal software has
been purchased, each individual will be responsible for ensuring the
software on their computer remains legal. Software for new employees
must be purchased from the recommendation list at the same time as
their computer is purchased.

Im~lementation Task: Implement Commissioner's directive
to egalize all software used by DOW staff.

Lead Responsibility: WIS Unit Supervisor

Timing: By July 1, 1992

DOW users have a high stake in the hardware and software that are used
daily. Passions can run high during discussions of the merits of one
system/software package versus another. Many DOW staff are very
knowledgeable about hardware and software, but lack a forum to
contribute to decisions on purchases. A dialogue needs to be initiated so
that optimal choices for hardware and software purchases are made from
a Division-wide perspective. The Unit Supervisor will set up a
group to help develop hardware/software standards and
procedures, evaluate new software and disseminate information.

Procedures for purchasing hardware and software and standards for
those purchases need to be developed to meet needs and eliminate
compatibility problems. All purchases should be in compliance with
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DOW and DNR established standards and priorities. Exceptions must be
justified.

Decisions on the allocation of funds for hardware and software purchases
clearly remain with the Director. After funds have been appropriated,
the WIS Unit Supervisor should make final decisions on specific
hardware (manufacturer and model) and software (package and version
number) purch.ases based on established standards and priorities.

m lementation Task: Develop written hardware and
so tware standards (consistent with DNR minimum standards)
for future purchases and upgrades. Disseminate to DOW
staff following approval.

Lead Responsibility: WIS Unit Supervisor

Timing: By January 1,1993

Implementation Task: Develop written procedures for the
purchase of hardware and software. These procedures should
also establish guidelines for hardware and software
maintenance/upgrades, purchase priorities, registration,
disposition of surplus hardware and software and evaluation
of hardware/software effectiveness.

Lead Responsibility: WIS Unit Supervisor

Timing: By January 1, 1993

b. Hardware Software Support

DOW staff in need of software support have the options of consulting
user manuals, vendors via free help lines, and other experienced users.

The WIS Unit should disseminate information on new software,
evaluation products, potential glitches, and purchases. In addition to the
WIS Unit, all DOW staff have the responsibility to share with the Division
their experiences using specific hardware/software. The MIS Bureau is
planning to prepare and distribute a newsletter on Department MIS
activities.
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c. Communications
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DOW should work with the MIS Bureau to ensure DOW access to
AS/400, dedicated phone lines in field offices and improved modem
connections among offices. Modems should be upgraded to DNR
standards as funds become available and phone lines are improved.

d. Backup

Hardware failures are a reality of using computers. The loss of valuable
data could be irretrievable or result in time-consuming tasks to recreate
the information. Staff are responsiqle for regularly backing up their
computer. .

Implementation Task: Develop standards and procedures for
backups and disseminate to all DOW staff. Train staff in
backup procedures and provide them with the necessary tools.
These standards should contain recommendations and/or
facilities for remote site backup storage.

Lead Responsibility: WIS Unit Supervisor

Timing: By Jariuary 1, 1993

E. TRAINING

1. 1995 Vision

All DOW staffwill achieve a basic skill level in computer use, as follows:

Clerical:
Word processing
AS/400 access & use
Disk format/back-up
PIX
Printer functions

Professional:
Keyboard fluency
DOW data systems
Disk format/back-up

Administrators:
Keyboard fluency
AS/400 access/use
DOW data systems

reports

Staff will be encouraged to develop skills in:

Clerical:
Lakes DB
Spreadsheets
Operation &

maintenance

Professional:
Word processing
Spreadsheets
Operation & maint.
GIS applications
Database managers

Administrators:
Word processing
Spreadsheets
Operation & maint.
GIS applications

The DOW will assist staff in achieving and maintaining the above skills through
the Division's comprehensive training strategy as defined by the DOW Training
Committee. '
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"

2. Recommendations and Implementation Tasks

DNR MIS Bureau is assuming greater responsibility for basic computer
training of all DNR employees, e.g., DOS, word processing, AS/400,
databases, and spreadsheets. This includes providing training sessions, as
well as evaluating existing training opportunities and identifying other
available educational tools. DOW staff should take advantage of these
opportunities to the greatest extent possible.

The DOW Training Committee should develop a strategy to assist staff in
achieving and maintaining the expected computer skills which cannot be
met through the MIS Bureau. Options include:

DOW Training Committee identifies training opportunities, e.g.,
training demos, tutorials, classes.

DOW avails itself of vendor-provided training.

DOW Training Committee works with WIS Unit Supervisor and
Topical Data Specialists in eJq>loring options for the most effective
way to conduct in-house traimng. This group should utilize the list
of training facilities and costs developed by the Education and
Information Subcommittee of the IS Steering Committee.

WIS Unit staff have special training needs in order to maintain and
improve skills.

Implementation Task: Individual work plans will include
expectations of computer skills enhancement. The means by
which this is achieved shall be completed consistent with
DOW's training strategy. Expectations for improving
computer skills will be a component of an employee'S annual
evaluation.

Lead Responsibility: DOW supervisors

Timing: Beginning of each fiscal year

F. COMPREHENSIVE WATER RESOURCE MANAGEMENT
INFORMATION SYSTEM (CWRMIS)

1. 1995 Vision

A comprehensive water resource management information system to integrate
all data collection, analysis, and distribution will be planned, designed and
funded.
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2. Recommendations and Implementation Tasks

The Water Management Committee is adopting the concept that the Division
is the information broker for water resource data and analysis. In order to
meet this goal, the design and implementation of the Comprehensive Water
Resource Management Information System should be a high priority for DOW.
This comprehensive information system will allow easy retrieval, analysis, and
meaningful presentation of a large amount of information that currently resides
in many systems or is not computerized. Improved service to our clientele will
result in better support, understanding, and trust.

This project, with DOW as the lead coordinator, is becomin~ a key component
in both DOW and DNR's Strategic Plans. Implementatlon responSIbilities
must be assi~ned to a high-level DOW employee who can champion and
coordinate thIS comprehensive system.
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PLAN UPDATES

Information systems technology has undergone dramatic changes during the
past ten years and no doubt will continue to change in the future. Within the
DNR, major changes are occurring with the role of the MIS Bureau and the
services it will be providing. Use of the AS/400 by the DOW will grow as new
communication facilities are developed and more staff gain access. GIS
initiatives will likely become the primary means to correlate, analyze and
present data from a wide variety of data systems. A1thou~h it is difficult to look
too far into the future, this plan did identify strategic Issues in a Year 2000
vision and a proposal for a Comprehensive Water Resource Management
Information System (CWRMIS).

This plan has focused on achieving elements of a 1995 vision. Many short-term
tasks have been recommended, concentrating on completing data system
development projects already underway and developing formalized standards
and procedures for various IS-related activities.

The WIS Unit Supervisor has been charged with preparing semiannual status
reports on the implementation of this plan and submitting this report to the
Water Management Committee. The DOW must periodically review and
update this initial plan. Hopefully future plans can focus on additlOnal strategic
issues, in part through the design and implementation of CWRMIS. It is
recommended that the next major update occur by 1995. At that point the MIS
Committee should know to what degree the Division achieved the 1995 vision
and be able to effectively plan for the year 2000.
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GLOSSARY

Analyze
To separate a whole into constituent parts with a view to examine and interpret. In the case of data
and systems analysis, its result is the foundation on which new data and information systems are built.

Application
One or more computer programs that support a specific end-user activity or need for data.

ARC!INFO
A vector-based Geographic Information System produced by Environmental Systems -Research
Institute (ESRI).

Archive copy
A data copy retained for backup or historic reasons. Also called backup copy.

ASCII format
The internationally accepted binary code (zeros and ones) representation for letters, numbers and
symbols. In addition to its use in text files, it is also an important standard since it provides a common
ground through which one coding system can be converted to another, such as the conversion of the
Microsoft Word coding system to that of Wordperfect.

Attributes
1) A name characteristic or descriptor of an entity. Also called Data element, Data item, Data field.
2) A characteristic of map features. For example, a point may represent a well location, and
attributes are information about the well such as depth, pump type, or owner.

Automatic document generation
As used in PIX: The production of documents (letters, reports and tables) which uses existing data to
avoid duplicate entry of information.

Backup
Electronic copying of data and/or programs to separate storage media (diskettes or tape) to reduce
the possibility of information loss.

Board (Circuit Board)
A set of electronic components assembled on a single board to perform peripheral or central
processing tasks. A 'Mother board' refers to the circuit board containing the central processor and
memory chips. Internal modems are a good example of a peripheral board.

CAD Computer-Aided Design
An automated system for the design and display of graphically-oriented information.

Clipper
A programming language which uses data file format and most of the commands of DBase.
Additional Clipper commands provide enhancements for programmers which make it possible to
write sophisticated applications. It is compiled and does not require users to own any other software
such as DBase to run an application.
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Code generator
Software which writes programs based on predefined information such as screen design, data
definitions and desired functions. Code generators can speed the development of commonly used
data base functions and give a consistent look and feel to many different applications.

Compatibility (hardware, software data)
Capable of performing in harmonious combination with others. In the case of hardware and most
cases software, compatibility is obvious, i.e. it works or it does not. Especially in the case of data and
sometimes in the case of software, this line becomes fuzzy. The degree of compatibility becomes
important. For instance: Lotus and Twin use the same file types and are highly compatible. Excel
and Lotus use different structures yet still have some compatibility because with some effort you can
translate one into the other. Various levels of network compatibility also exist. Compatibility at a
low level on a network machine allows anyone network user to use the software at one time, high
compatibility software allows many users.

Data
Characteristics or facts, resulting from observations or measurements, used as a basis for describing
real world entities in one of three ways: descriptively (attributes), positionally (spatial reference), or
temporally (time). Commonly used in the singular ("Data is...") rather than the grammatically correct
plural ("Data are...H).

Data accessibility
The capability for a user to extract needed information from a database.

Data conversion
The process of changing the format of data from one physical structure to another physical structure
(e.g., migration of PIX data from Water Data Network).

Data element
The smallest unit of named data in a data set, e.g., the data of a reading of a water level measurement.

Data entry
The process of changing the form of data from manual (or manuscript) to computerized using
digitizing, scanning and/or processing procedures.

Data linkage (relationship)
The connecting of two or more separate data files through the use of a common key or descriptor.
For example: the linkage of data files containing lake names and hundred year flood levels through
the lake ID common key.

Data maintenance
The tasks necessary to assure data remains current, correct and available.

Data management
Planning, designing, development, implementation and maintenance of data.

Data processing
Performing operations on digital data in a computer which changes its value or organization.

Data security
The ability to prevent unauthorized accesses to a database and actions on it.
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Data set
A named collection of logically related data records arranged in a prescribed manner. A physical
grouping of data elements pertaining to one thematic topic.

Data structure
The physical organization of data; how it is defined, grouped and the relationship between data
groups. For example, PIX data is structured by common permit data, Protected Waters data,
Appropriations data and special information. Each data group is structured in a separate data file.

Database
A mechanized, shared, formally defined collection of interrelated data sets stored together which is
protected and managed to retain its value.

Database administrator
A person or organization responsible for physical database design.

Database management system (DBMS)
An integrated, user-machine system for providing information to support operations, management,
analysis, and decision-making functions in an organization. Also referred to in this plan as data
systems.

Delineation
Defining boundaries of an areally distributed feature through interpretation of source information.
For example defining the boundaries of wetlands off color infrared air photos.

Design, conceptual (also logical design)
A generalized user-understood view of the data that are related to an application or problem. It is
independent of any software or data storage structure. It answers the question: "What is the logical
grouping of our information and how do we want to use it?"

Design, physical
The way the data are physically structured to allow hardware and software interaction. It is the
refinement of the conceptual design and describes a detailed data structure.

Digitization
A process to convert images or maps into a digital format usable by a computer.

Distributed database
A database with components on different computers connected by local area networks (LANs) or
linked through a wide area telecommunications network (WAN).

Electronic mail (E-mail)
A system of distributing messages through the use of a network. Usually with features which alert
users where messages have been sent, allow forwarding and the use of distribution lists.

Entity
Something that has separate and distinct existence, i.e., objects about which information is recorded
in a database.

EPPL7
A raster-based Geographic Information System written by Land Management Information System [of
late associated with Dept. of Administration].
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File
A collection of logically related record occurrences that are treated as a unit by an application, i.e.,
lake level data in Lakes DB.

Format
1) To prepare a diskette for use on a computer by defining how information will be stored on the disk.
2) The structure of electronic data; a general index of "what" is located "where".

Geocode
1) A system of encoding used to represent map features in a data base. 2) Assigning geographic (map,
spatial) coordinates to data.

Geographic Information System (GIS)
1) A collection of data that are individually or collectively attached to geographic location. Spatial
data is a term used synonymously with geographic data. 2) An information processing technology to
input, store, manipulate, analyze, and display spatial data (Earth-referenced) to support the decision
making processes of an organization. Within the DNR, spatial data refers to spatial resource data;
and GIS is a tool to help effect specific decisions about the land base and its natural resources.

Graphical User Interface (GUY)
A display standard which allows the control of every picture element (pixel) on input and output
devices, i.e., Windows is a graphical user interface.. This is different from character-based interface
which relies on codes which define a limited number of characters which may be used or displayed.

Hard disk
A rigid, permanently mounted magnetic disk which stores electronic data.

Hardware
Any physical equipment used in the processing of electronic information.

Icons
Symbols which represent actions or commands which can be executed in a Graphical User Interface.

Identifiers
Labels or codes which uniquely identify an entity.

Image processing
A technology for classifying or converting remotely sensed images into a form that is meaningful to a
use in a computer.

Information management
Managing processes and characteristics of information movement for manual as well as electronic
information.

Information systems
All aspects of information flow from the time it is received until it is disposed. This may include
manual steps such as receiving mail and phone calls. It is often shortened to "Systems" and is easily
confused with computer "systems" which only refers to hardware, software and data.

Key
One or more attributes whose values uniquely differentiate one entity from another. For example, if
the Lake ID is known, many other information items ( name, lake depth, area, etc.) can be found
through that key.
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Layers
A collection of data dealing generally with one thematic topic, e.g., water, soils, timber stands,
transportation net, etc. When the data are represented and stored on map media, the term layer is
sometimes used as a qualifier.

Linkage (Relationship)
A quality that connects two or more things or parts as being or belonging or working together or
being of the same kind; i.e., in database terms, the association between two or more entities.

Local Area Network (LAN)
A data communications system which allows the interconnection of various devices such as word
processors and computers over a limited geographic area.

MaiRframe
A large computer designed to handle a large volume of users and/or processing tasks simultaneously.

Management information systems
The design, development and maintenance of all aspects of information flow for the purposes of
managing a business function.

Megabyte
One million bytes or characters of data.

Memory
Temporary, chip-based data storage used by a computer's central processing unit (CPU) to hold
information currently being processed. Often referred to as Random Access Memory (RAM).
Memory is often confused with storage, which is disk-based, long-term storage.

Meau-driven
All computer actions are initiated through the use of a multiple choice menu selection process, as
opposed to a command driven system which requires the user to remember and enter a command.

Microcomputer
Originally these were defined as eight bit processors but as systems have developed 16 & 32 bit
processors have become prevalent. One way to define them is as primarily single user machines.

MiRi~omputer

Computer used for medium load multi-user environments. Originally characterized by 32 bit
processors.

Modem
A electronic device used to translate digital information into modulated signals for the purpose of
transferring information over communication lines.

Mouse
An input device use to control an onscreen pointer and select onscreen options.

Needs assessment
The process of assisting a user to define his/her potential GIS applications by assessing task, function,
and data needs. This is often ascertained by interview and/or survey.

Network
A series of computer locations connected by communications channels for the purpose of sharing
hardware, software and data resources.
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Network server
A computer used to control the function of a network and do network-related processing.

Peripherals
Additional input and output devices connected to a computer.

Project manager
A person responsible for the resource usage and results of a project. A project manager is the person
who assigns programmers to the project, determines timelines and signs agreements of what will be
developed.

Program documentation
Information which explains in programmer terms how a program works and hints at how to fix it
when it breaks.

Programming
Writing of a series of computer commands for use at a later time. This implies an understanding of
how commands function and the ability to anticipate all possible ways that a series of commands may
be put to use.

R&R Relational Report Writer
Software that extracts data from databases or files and produces formatted reports, typically with
controlled pagination, page headers and footers, subtotals and grand totals.

RAM (Random Access Memory)
See memory.

Raster
A grid cell (checkerboard) approach to GIS; map data subdivided into elements -- much like tiles in a
mosaic; cell data arranged in a regular gridded pattern in which each cell in the grid is assigned an
identifying value based on its characteristics.

Relational database manager
A database made up of flat files that uses a DBMS that has the capability to recombine the data items
and elements to form different files thus giving great flexibility in the usage of data (Martin).
Software used to interconnect groups of files which have information arranged in rows and columns
(flat files). Files are interconnected through the use of shared data elements called keys. In Lakes
DB, a relationship between the file containing lake names and historic water level readings can be
established using Clipper or DBase. Both are relational database managers.

ROM Only Memory)
Instructions or data which are permanently recorded on a computer Chip, e.g., A BIOS chip is a ROM
which contains basic initial operating system and contains the instructions needed to get the
computer to read the operating system off the disk.

Scanning
A procedure to record text, maps or pictures as digital images. The images are composed of very
small, evenly spaced cells. Each cell has a brightness value assigned to it. A representation of the
original scanned manuscript is produced by displaying the cells in row column order with brightness
of each cell based on its value.



Screen standards
Consistent arrangement and definition of commands used in all applications being developed for a
series of applications. In Waters case, commands such as Add, Next and Delete used in PIX, Lakes
DB and other developed applications should all function the same and be found under the same
headings. In other words, a standard look and feel to a set of applications commonly used by a group
of users.
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Software package
A computer application, usually commercial, designed to perform a specific set of computer
processing tasks. It often comes packaged with a user manual.

Spreadsheet
Software which organized information in a matrix that allows calculations to be preformed on rows,
columns and cells. Summary reports can be produced from the results.

SQL
The standard data definition and data manipulation language for relational databases. The original
version was named Sequel.

Storage
Capacity of a disk to hold data which remains recorded without the need for continuous power. May
be fixed hard disk, floppy diskette or optical disk media.

Support
Assistance in the installation, learning, trouble shooting, repair and/or enhancement of computer
hardware, software or data.

System
Two relevant definitions apply and often cause confusion between them. 1. A computer (hardware,
software and data). 2. A business process or part of a business process which forms a beginning to
end set of tasks having a set of predefined decisions or procedures.

System administration
The management of all tasks associated with the operation of a computer.

System administrator
The person responsible for system administration.

System design
The analysis and planning of a set of predefined decisions and procedures which achieve a specific
business function or goal.

System development
To apply a system design and make modifications to enhance that design with the goal of fully
implementing the system.

System maintenance
Assure the continued and efficient operation of a computer system, e.g., update operating system, add
and service hardware, backup and recovery, add/subtract users trouble shoot problems.

Systems management
See management information systems.



User interface
Method by which the human operator communicates with the various database and applications
modules.

User manual
An instruction and/or reference document for a particular computer, peripheral equipment, software
package, application or program.

Utility programs
A set of programs for use in maintaining the operation of a software product, application or
computer equipment. e.g.,: backup and recovery, data and file cleanup functions, reindexing, file
downloading, change program settings such as color or warning bells.
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Topology
The location or relationship of point, line and area features with respect to one another. This is the
information in the computer which makes it possible for a GIS to know a road is on the edge of a
township, a lake is in a city, or two counties share a boundary.

Telecommunications
Transmitting of digital data over communication lines.

Vector
A vector is an arrow having a beginning and end point, therefore length and direction. A set of
vectors are the basic units which make up lines and polygons in a vector-based GIS such as Arc/Info.
The computer stores points, lines and polygons to describe geographic features.
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Users
In the DNR context, all individuals routinely engaged in the work of the organization, and in the use
of information processing technologies to accomplish this work; includes managers, resource
specialists, technicians, and clerical staff alike.

Wide Area Network (WAN)
A group of computers connected over a large geographic area or multiple networks connected
together. The goal of interconnection is to allow the sharing of computer resources (hardware, data
and software) in a way that minimizes the importance ofwhere on a network that resource is located.

Windows
The appearance of a window on the screen of a computer may be any size or shape. The importance
of a window lies in the concept of a session. Each window represents a computer work session. It is
possible to open many sessions or windows at the same time. The advantage is it is easier to move
from one computer task to another by closing one window and opening another than it is to stop one
program and start up another.

Word processor
A software package used to enter, modify, format and print text documents.

Workstation
As a general term, workstation refers to any desktop or deskside computer and its peripheral
equipment. It may also include the work desk and area. As a type of computer, it refers to desktop or
deskside computer with processing power comparable to minicomputers, often running a UNIX
operating system and capable of supporting several users simultaneously.


